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In the title compound, C 18 H 2 iN0 4 S, the aromatic rings are 
almost normal to each other, with a dihedral angle of 
89.27 (18)°. The molecular conformation is stabilized by an 
intramolecular C— H- ■ O interaction, which generates an 5(6) 
motif. In the crystal, N— H- ■ O and C— H- ■ O hydrogen 
bonds lead to the formation of chains propagating along [010]. 
Neighbouring chains are linked via a C— H- ■ -n interaction. 
The -CH 2 CH 2 CH 3 atoms of the butyl group are disordered 
over two sets of sites, with a refined site-occupancy ratio of 
0.536 (16):0.464 (16). 

Related literature 

For related structures, see: Mustafa et al. (2010, 2011, 2012); 
Khan et al. (2011). For bond-length data, see: Allen et al. 
(1987). For the graph-set analysis of hydrogen bonding, see: 
Bernstein et al. (1995). 
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Experimental 

Crystal data 

C 18 H 21 N0 4 S 
M, = 347.43 
Monoclinic, Fl^/c 
a = 17.8216 (13) A 
b = 8.2702 (6) A 



c = 11.9282 (8) A 
P = 91.001 (3)° 
V = 1757.8 (2) A 3 
Z = 4 

Mo Ka radiation 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C2-C7 benzene ring. 



D-H-A 


D-H 


H-A 


D--A 


D-H-A 


Nl-Hl-03' 


0.86 


2.11 


2.868 (4) 


146 


C9-H9-02 


0.93 


2.36 


3.015 (4) 


127 


C10-H10- ■ Ol" 


0.93 


2.53 


3.453 (4) 


173 


Cl-HlC-Cgl 1 " 


0.96 


2.76 


3.639 (6) 


153 


Symmetry codes: (i) x, y — 


1, z; (ii) x, 


y + 1, z; (iii) 


— X, — y, —z + 1. 





Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON. 

The authors are grateful to Mr Muhammad Nadeem 
Arshad for his assistance and the Higher Education 
Commission (HEC), Pakistan, for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2404). 
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Butyl 4-(4-methylbenzenesulfonamido)benzoate 

Ghulam Mustafa, Mehmet Akkurt, Yilmaz Dagdemir and Islam Ullah Khan 

Comment 

As part of our ongoing studies of sulfonamides with potential biological properties (Mustafa et al, 2010, 2011, 2012; 
Khan et al, 2011), we describe herein the synthesis and crystal structure of the title compound. 

As seen in Fig. 1, the two aromatic rings (C2 — C7) and (C8 — CI 3) are almost normal to each other, with a dihedral 
angle of 89.27 (18)°. The S atom has a distorted tetrahedral coordination geometry [SI— 01 = 1.411 (3), SI— 02 = 1.419 
(3), SI — Nl = 1.626 (3), SI— C5 = 1.760 (4) A, 01— SI— 02 = 120.43 (15), 01— SI— Nl = 105.23 (17), 01— SI - 
C5 = 106.92 (16), 02— SI— Nl = 109.21 (16), 02— SI— C5 = 108.23 (17) and Nl— SI— C5 = 105.94 (15)°]. All the 
bond lengths (Allen et al, 1987) and angles are within normal ranges and are comparable to those found for similar 
structures (Mustafa et al, 2010, 2011, 2012; Khan et al, 2011). 

The molecular conformation of the title compound is stabilized by an intramolecular C — H-0 interaction, generating 
an S(6) motif (Table 1; Bernstein et al, 1995). In the crystal, N — H— O and C — H— O hydrogen bonds lead to the 
formation of chains propagating along [010] - see Fig. 2 and Table 1. Neighbouring chains are linked via a C — H--tt 
interaction (Table 1). 

Experimental 

To an aquious solution of /?-amino benzoic acid (1.0 g, 7.3 mmol), sodium carbonate (1 N) was added to adjust the pH to 
8./>-toluenesulfonyl chloride (1.80 g, 9.48 mmol) was then added and the mixture was stirred at room temperature 
keeping the pH of the mixture up to 8 with occasional addition of sodium carbonate solution. The progress and 
completion of the reaction was confirmed by TLC and conversion of the suspension into a clear solution. After 2 h, the 
mixture was poured into a beaker and the pH was adjusted to 2.0 by addition of 1 N HC1. Precipitates were produced 
which were filtered and washed with distilled water. The prepared sulfonamide (4-(toluene-4-sulfonylamino)-benzoic 
acid) (1.0 g, 3.43 mmol), DMF (10 ml) and n-hexane washed with sodium hydride (0.25 g, 10.31 mmol) were stirred at 
room temperature for 40 min, followed by the addition of butyl iodide (0.94 g, 5.15 mmol). The whole reaction mixture 
was stirred till the completion of the reaction and poured into crushed ice in a beaker. The pH of the mixture was adjusted 
to 4.0 with 1 N HC1. Precipitates were produced, filtered and washed twice with distilled water. Crystallization in chloro- 
form gave long block-like pale-yellow X-ray quality crystals of the title compound. 

Refinement 

All the H-atoms were included in calculated positions and treated as riding atoms: N — H = 0.88 (2) A, C — H = 0.93, 0.96 
and 0.97 A for CH, CH 3 and CH 2 H-atoms, respectively, with t/ iS0 (H) = k x £7e q (N,C), where k = 1.5 for CH 3 H-atoms and 
= 1.2 for all other H-atoms. The -CH 2 — CH 2 — CH 3 atoms (CI 6, CI 7 and CI 8) of the butyl group are disordered over two 
sets of sites (A/B), with a refined site occupancy ratio of 0.536 (16):0.464 (16). Twelve poorly fitted reflections (1 0 0), (1 
1 2), (-1 4 2), (1 3 4), (0 2 2), (-11 3 6), (8 3 0), (6 1 2), (2 3 8), (11 1 0), (-7 2 2) and (-14 3 4) were omitted from the 
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refinement. 
Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrogia, 1997) and PLATON (Spek, 2009); software used 
to prepare material for publication: WinGX (Farrogia, 1999) and PLATON (Spek, 2009). 




Figure 1 

The molecular structure of the title molecule, with the atom numbering. Displacement ellipsoids are drawn at the 20% 
probability level. Only the atoms of the major disordered component of the butyl group are shown. 
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Figure 2 

Apartial view along the c axis of the crystal packing of the title compound. The N — H--0 and C — H-0 hydrogen bonds 
are shown as dashed lines (see Table 1 for details). Only the atoms of the major disordered component of the terminal 
butyl group are shown. 

Butyl 4-(4-methylbenzenesulfonamido)benzoate 



Crystal data 

C I8 H 21 N0 4 S 
M r = 347.43 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 17.8216 (13) A 
b = 8.2702 (6) A 
c= 11.9282 (8) A 
P = 91.001 (3)° 



V= 1757.8 (2) A 3 
Z=4 

F(000) = 736 

Z) x = 1.313 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2942 reflections 

6 = 2.7-21.5° 

ju = 0.21 mnr 1 
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T=296K 

Long block, light yellow 
Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
<p and co scans 
13 164 measured reflections 
3557 independent reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F> > l^F 2 )] = 0.072 

wRiF 2 )^ 0.218 

S = 1.05 

3557 reflections 

224 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



0.33 x 0.25 x 0.21 mm 



2287 reflections with / > 2a(I) 
R mt = 0.038 

#max = 26.4°, 8 min = 3.0° 



h = -21— >22 
& = -10->10 
/ = -ll->14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/tfiF 2 ) + (0.1157P) 2 + 0.8149P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.47 e A" 3 
Ap mm = -0.39 e A" 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted 7?-factors wR and all goodnesses of fit S are based on F 2 , conventional 7?-factors R are based on F, with F set to 
zero for negative F 2 . The observed criterion of F 2 > oiF 2 ) is used only for calculating -7?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement, ^-factors based on F 2 are statistically about twice as large as those 
based on F, and ^-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

X y Z Uixf/Ueq Occ. (<1) 



SI 


0.17821 (5) 


-0.16383 (11) 


0.79992 (7) 


0.0561 (3) 


01 


0.19456 (16) 


-0.3261 (3) 


0.8276 (2) 


0.0672 (9) 


02 


0.16764(16) 


-0.0474 (3) 


0.88556 (19) 


0.0707 (10) 


03 


0.30722 (17) 


0.6342 (3) 


0.5914(2) 


0.0779 (10) 


04 


0.36618 (16) 


0.5025 (3) 


0.4580 (2) 


0.0732 (10) 


Nl 


0.24647 (17) 


-0.1059(4) 


0.7206 (2) 


0.0618(10) 


CI 


-0.0991 (3) 


-0.1840 (7) 


0.5042 (4) 


0.0992 (19) 


C2 


-0.0300 (2) 


-0.1785 (5) 


0.5775 (3) 


0.0666(14) 


C3 


-0.0269 (2) 


-0.0810 (5) 


0.6726 (4) 


0.0725 (17) 


C4 


0.0361 (2) 


-0.0747 (5) 


0.7391 (3) 


0.0618(12) 


C5 


0.09731 (19) 


-0.1661 (4) 


0.7132(3) 


0.0506(10) 


C6 


0.0964 (2) 


-0.2636 (4) 


0.6183 (3) 


0.0582 (12) 


C7 


0.0334 (2) 


-0.2668 (5) 


0.5514(3) 


0.0659 (16) 


C8 


0.25941 (18) 


0.0499 (4) 


0.6752 (3) 


0.0515 (11) 


C9 


0.2412 (2) 


0.1907(4) 


0.7308 (3) 


0.0641 (14) 


C10 


0.2598 (2) 


0.3388 (4) 


0.6868 (3) 


0.0625 (12) 
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C12 
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A c 0 1 a n\ 
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C14 
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A CAH/Z /0\ 
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A ACT2 (\ 1\ 
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u. 39 jo ( 3 ) 
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A A 1 T) /C\ 
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A 1 AO /ON 
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C16A 


A /I /TO O SCl\ 

0.4688 (V) 


a /: 1 n /o\ 
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A O CTA / 1 0\ 
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A 1 CO /C\ 
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A CO / 1 £\ 
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C17A 
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A 1 CO /C\ 
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C18A 
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A CO/' /I A 
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A O 1 AO / 1 A\ 
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A m A /1T\ 

0.5739 (17) 


A OAOO /1 A\ 

0.2028 (10) 
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A AT A A 
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A AO CCA 
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0.47910 


A 1 OOA* 

O.lzzO* 
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H15D 
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0.35690 
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0.70440 
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0.36740 


A 1 O O Ask 

0.1220* 
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Atomic displacement parameters (A 2 ) 



IP_ IP_ IP Zju lp IP 

SI 0.0664 (6) 0.0498 (5) 0.0523 (5) -0.0032 (4) 0.0105 (4) 0.0025 (4) 

01 0.0839 (17) 0.0506 (15) 0.0674 (15) -0.0016 (13) 0.0124(13) 0.0131 (12) 

02 0.0923 (19) 0.0690(17) 0.0512(13) -0.0142(14) 0.0126(13) -0.0087(12) 

03 0.102(2) 0.0505 (16) 0.0821 (18) -0.0024(14) 0.0267(16) -0.0034(14) 
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A A1 A /OA 

— U.U1U (z) 


A AA/1 A /1 OA 

U.UU44 (lo) 


A AO A /OA 

U.Uzo (Z) 


C3 


A AAA /T.A 

U.UoV (3) 


A A£A (1\ 

u.uoy (3j 


A AOA (1\ 

U.UoU (3) 


A A 1 /I /OA 

U.U14 (Z ) 


A A 1 A /OA 
U.U14 (Z) 


A A1 ^ /OA 

U.U13 (Z ) 


C4 


A A"7*5 /OA 
U.U/3 (ZJ 


A Ac/; /oa 
U.UD6 (ZJ 


A AC"7 /OA 

U.UD / (z) 


AA110 /IOA 

U.Ullo (lo) 


AA1C1 /IOA 

U.U1M (loj 


A AAAO / 1 H\ 

—{J.VVUZ (1 /) 


/^c 
CD 


A ACA/1 1 1 AA 

U.UD94 (19) 


U.U4DU (lo) 


A (\AH(\ /1 *7A 

u.u4/y (i /) 


A AAAO /1 CA 

— U.UUUz (15) 


A A1 1 A /1 CA 

U.U139 (IdJ 


A AA£1 /1 /IA 
U.UU61 (14) 


Co 


A A/C 1 /OA 

U.Uol (ZJ 


A A/TA /OA 
U.U6U (ZJ 


A AC A /OA 

U.U54 (ZJ 


A AA/1 C / 1 H\ 
U.UU4D (1 /) 


a ni n / 1 h\ 
U.U13 / (1 /) 


AA1AO /1£A 

— U.UlUz (lo) 


C / 


A A"7C /Q.A 

U.U/D (3) 


a mi /t.a 
U.U/3 (3) 


A ACA /OA 

U.U3U (Z J 


A AAC /OA 
— U.UU3 (Z) 


A AAAO" /1 OA 

u.uuo / (iy) 


a nn^n / 1 oa 
— U.UUoU (lo) 


Co 


A AC AO / 1 OA 

U.UDUo (lo) 


A AC A*} / 1 A A 

U.LDU3 (iyj 


A AC5/C /1 OA 

U.U336 (loj 


A AAO C / 1 CA 
— U.UUZD (1SJ 


A AA/1 "7 / 1 CA 
U.UU4/ (ID) 


A AA 1 A / 1 CA 

U.UU1U (Id) 


C9 


A A"70 /"2\ 
U.U/O (3) 


A AC/1 /OA 

U.UD4 (z) 


A a/; 1 /OA 

U.Uol (ZJ 


A AAOC /1 OA 

— U.UUzd (lo) 


A AO 1 A /1 AA 
U.UZ 1U (19) 


A AA/:0" /1 TA 

-U.UU6/ (1 /) 


1 a 
C1U 


A A"7A /OA 

U.U/U (zJ 


A ACO /OA 

U.UDZ (z) 


A A/C/C /OA 

U.Uoo (z) 


A AAO/C / 1 TA 

U.UUzo (1 /) 


AA1CO /IOA 

U.UlDo (lo) 


A A 1 A A / 1 H\ 

— U.U1U9 (1 /) 


Cll 


a acai /1 oa 
U.UDU1 (loj 


A AC/l /'OA 

U.UD4 (z) 


A AC/l C /1 OA 

U.UD45 (loj 


A AA'IO /1 CA 
(ID) 


A AA/1 O / 1 CA 
U.VV^Z (ID) 


A AAA/; /1 £A 

— U.UUUo (lo) 


nil 

Clz 


A AT1 /OA 

U.U/1 (zJ 


A f\£ 1 /OA 

U.Uol (ZJ 


A AC A /OA 

U.U54 (zJ 


A AAOT / 1 OA 

U.UUz / (lo) 


A A 1 A 1 / 1 TA 
U.U191 (1 /) 


A AA'J 1 / 1 TA 

— U.UU31 (1 /) 


C13 


A /OA 

U.Uoo (zJ 


A ACA /OA 
U.UDU (ZJ 


A ACA /OA 

u.u^y (ZJ 


A AAA/1 / 1 TA 
— U.UUU4 (1 /) 


A A 1 A A /I 0"A 
U.U144 (1 /) 


A AACO / 1 /TA 

— U.UUDZ (16) 


C14 


A AC"7 /OA 

U.UD / (zJ 


A AC A /OA 
U.U54 (ZJ 


A A/: 1 /OA 

U.Uol (zJ 


A AA 1 *5 / 1 £A 

U.UU13 (lo) 


A AACT / 1 H\ 
U.UUD / (1 /) 


A A A 1 A / 1 TA 
— U.UU1U (1 /) 




A 1 1 Q //IA 
U.llO (4) 


A C\H A (1\ 

U.U /4 (3J 


A 11C //I A 
U.113 (4J 


A A1 O /QA 
— U.U1Z (3) 


A AC£ /^A 

U.UDo (3) 


A A1 C /IA 

U.U1D (3) 


1 /: a 
CloA 


A 1 AT /T"A 
U.1U/ (/J 


A OT7 /1 0\ 

U.Z3 / (lzj 


U.113 (/J 


A AC£ //:A 

U.U36 (0) 


A A/1 O /CA 

U.U4Z (D) 


A A/1 0 //;a 
U.U4o (0) 


C17A 


0.107 (7) 


0.237 (12) 


0.113 (7) 


0.056 (6) 


0.042 (5) 


0.048 (6) 


C18A 


0.107 (7) 


0.237 (12) 


0.113 (7) 


0.056 (6) 


0.042 (5) 


0.048 (6) 


C17B 


0.062 (5) 


0.104 (5) 


0.091 (6) 


-0.005 (3) 


0.007 (3) 


0.015 (4) 


C18B 


0.062 (5) 


0.104 (5) 


0.091 (6) 


-0.005 (3) 


0.007 (3) 


0.015 (4) 


C16B 


0.062 (5) 


0.104 (5) 


0.091 (6) 


-0.005 (3) 


0.007 (3) 


0.015 (4) 



Geometric parameters (A, °) 



SI— 01 


1.411 (3) 


CI— H1A 


0.9600 


SI— 02 


1.419(3) 


CI— H1B 


0.9600 


SI— Nl 


1.626 (3) 


CI— H1C 


0.9600 


SI— C5 


1.760 (4) 


C3— H3 


0.9300 


03— C14 


1.197(4) 


C4— H4 


0.9300 


04— C14 


1.335 (4) 


C6— H6 


0.9300 


04— C15 


1.439 (6) 


C7— H7 


0.9300 


Nl— C8 


1.418 (5) 


C9— H9 


0.9300 


Nl— HI 


0.8600 


C10— H10 


0.9300 


CI— C2 


1.499 (6) 


C12— H12 


0.9300 


C2— C3 


1.392 (6) 


C13— H13 


0.9300 


C2— C7 


1.385 (5) 


C15— H15B 


0.9700 


C3— C4 


1.364 (5) 


C15— H15D 


0.9700 


C4— C5 


1.367 (5) 


C15— H15A 


0.9700 


C5— C6 


1.390 (5) 


C15— H15C 


0.9700 


C6— C7 


1.366 (5) 


C16A— H16C 


0.9700 


C8— C13 


1.381 (5) 


C16A— H16D 


0.9700 


C8— C9 


1.382 (5) 


C16B— H16B 


0.9700 


C9— C10 


1.375 (5) 


C16B— H16A 


0.9700 


C10— Cll 


1.394 (5) 


C17A— H17D 


0.9700 


Cll— C12 


1.380 (5) 


C17A— H17C 


0.9700 


Cll— C14 


1.464 (5) 


C17B— H17A 


0.9700 


C12— C13 


1.377 (5) 


C17B— H17B 


0.9700 


C15— C16B 


1.545 (13) 


C18A— H18E 


0.9600 



Acta Cryst. (2012). E68, o1541 



sup-6 



supplementary materials 



C15— C16A 


1.556 (17) 


C18A— H18F 


0.9600 


C16A— C17A 


1.31 (2) 


C18A— H18D 


0.9600 


C16B— C17B 


1.497 (18) 


C18B— H18A 


0.9600 


C17A— C18A 


1.56(2) 


C18B— H18B 


0.9600 


C17B— C18B 


1.474(17) 


C18B— H18C 


0.9600 


01— SI— 02 


120.43 (15) 


C6— C7— H7 


119.00 


01— SI— Nl 


105.23 (17) 


C8— C9— H9 


120.00 


01— SI— C5 


106.92 (16) 


CIO— C9— H9 


120.00 


02— SI— Nl 


109.21 (16) 


C9— CIO— H10 


120.00 


02— SI— C5 


108.23 (17) 


Cll— CIO— H10 


120.00 


Nl— SI— C5 


105.94 (15) 


Cll— C12— H12 


119.00 


C14— 04— C15 


116.6 (3) 


C13— C12— H12 


119.00 


SI— Nl— C8 


128.2 (3) 


C8— CI 3— HI 3 


120.00 


C8— Nl— HI 


116.00 


C12— C13— H13 


120.00 


SI— Nl— HI 


116.00 


04— CI 5— HI 5B 


110.00 


C3— C2— C7 


117.9 (3) 


04— C15— H15D 


110.00 


CI— C2— C7 


121.2 (4) 


04— CI 5— HI 5 A 


110.00 


CI— C2— C3 


120.9 (4) 


04— C15— H15C 


110.00 


C2— C3— C4 


121.1 (4) 


C16A— CI 5— H15B 


108.00 


C3— C4— C5 


120.0 (4) 


C16A— CI 5— H15D 


112.00 


SI— C5— C6 


118.9(3) 


H15B— CI 5— H15D 


109.00 


SI— C5— C4 


120.7 (3) 


C16B— CI 5— H15A 


110.00 


C4— C5— C6 


120.5 (3) 


C16B— CI 5— H15C 


110.00 


C5— C6— C7 


119.0 (3) 


H15A— C15— H15C 


108.00 


C2— C7— C6 


121.6 (3) 


CI 5— C16A— H16C 


109.00 


Nl— C8— C9 


122.8 (3) 


CI 5— C16A— H16D 


109.00 


Nl— C8— C13 


117.6 (3) 


C17A— C16A— H16C 


109.00 


C9— C8— C13 


119.6(3) 


C17A— C16A— H16D 


109.00 


C8— C9— CIO 


120.5 (3) 


H16C— C16A— H16D 


108.00 


C9— CIO— Cll 


120.4 (3) 


H16A— C16B— H16B 


109.00 


C12— Cll— C14 


123.4 (3) 


CI 5— C16B— H16A 


110.00 


CIO— Cll— C14 


118.5 (3) 


CI 5— C16B— H16B 


110.00 


CIO— Cll— C12 


118.2 (3) 


C17B— C16B— H16A 


110.00 


Cll— C12— C13 


121.6 (3) 


C17B— C16B— H16B 


110.00 


C8— C13— C12 


119.6(3) 


C18A— C17A— H17C 


106.00 


03— CI 4— Cll 


125.2 (3) 


C18A— C17A— H17D 


106.00 


03— CI 4— 04 


121.4 (3) 


C16A— C17A— H17D 


106.00 


04— CI 4— Cll 


113.4 (3) 


C16A— C17A— H17C 


106.00 


04— CI 5— CI 6B 


109.2 (6) 


H17C— C17A— H17D 


106.00 


04— CI 5— CI 6A 


107.0 (7) 


C16B— C17B— H17A 


109.00 


CI 5— C16A— C17A 


113.1 (12) 


C16B— C17B— H17B 


109.00 


CI 5— C16B— C17B 


107.4 (9) 


H17A— C17B— H17B 


108.00 


C16A— C17A— C18A 


126.3 (14) 


C18B— C17B— H17B 


109.00 


r 1 6B C 1 7B C 1 8B 


1 13 5 noi 


C18B C17B HI 7 A 


109.00 


C2— CI— HI A 


109.00 


C17A— C18A— H18F 


110.00 


C2— CI— H1B 


109.00 


C17A— C18A— H18E 


109.00 


C2— CI— H1C 


109.00 


H18E— C18A— H18F 


110.00 


H1A— CI— H1B 


109.00 


H18D— C18A— H18E 


109.00 
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TT1 A /" 1 TT1/"< 

H1A — CI — H1C 


109.00 


t t 1 or\ ioa tti or 

H18D — C18A — H18F 




110.00 


T T 1 T~» f 1 T T 1 S~i 

HIB — CI — HIC 


109.00 


C17A — C18A — H18D 




109.00 


C2 — C3 — H3 


120.00 


/~1 \ —J T"i /~i -i on T T 1 O A 

C 1 7B — C 1 8B — H 1 8 A 




109.00 


C4— C3— H3 


119.00 


C17B— C18B— H18B 




109.00 


C3— C4— H4 


120.00 


C17B— C18B— H18C 




110.00 


C5 — C4 — H4 


120.00 


T T 1 O A f " 1 OTi T T 1 OTi 

H 1 8 A — C 1 8B — H 1 8B 




109.00 


C5 — C6 — H6 


1 aa 

120.00 


TTIOA pi on TTI OP 

H18A — C18B — H18C 




1 API A A 

109.00 


C7 — Co — H6 


121.00 


TT1 on pi on TT1 or 

H 1 8B — C 1 8B — H 1 8C 




1 AA AA 

109.00 


/n^ Tn 

C2 — C7 — H7 


1 1 A AA 

119.00 








Ol — SI — Nl — C8 


-176.1 (3) 


C3 — C4 — C5 — C6 




1.1 (6) 


02 — S 1 — N 1 — C 8 


-45.5 (3) 


S 1 — C5 — C6 — C7 




1 HA A fi-t \ 

179.4 (3) 


C5 — S 1 — N 1 — Co 


70.9 (3) 


C4 — C5 — C6 — C7 




A 1 /C\ 

-0.1 (5) 


O 1 — S 1 — C5 — C4 


126.3 (3) 


C5 — C6 — C7 — C2 




-1.6(6) 


0 1 — S 1 — C5 — Co 


-53.2 (3) 


X T 1 /—I O /~ir\ /~1 1 /~i 

Nl — C8 — C9 — C10 




175.3 (3) 


02 — S 1 — C5 — C4 


-4.8 (4) 


C 1 3 — C 8 — C9 — C 1 0 




-1.2 (5) 


02 — S 1 — C5 — Co 


175.7 (3) 


Nl— C8— C13— C12 




-174.5 (3) 


XT 1 C<1 /"• r - /"< A 

Nl — SI — C5 — C4 


-121.9 (3) 


C9— C8— C13— C12 




2.2 (5) 


"x t 1 1 /-i /— i a 

Nl — SI — C5 — Co 


58.7 (3) 


C8— C9— C10— Cll 




-1.4 (5) 


C 1 5 — 04 — C 1 4 — 03 


-0.1 (5) 


C9— C10— Cll— C12 




3.0(5) 


C 1 5 — 04 — C 1 4 — C 1 1 


-177.9 (3) 


C9— C10— Cll— C14 




-175.4 (3) 


C 1 4 — 04 — C 1 5 — C 1 6 A 


153.3 (6) 


C10— Cll— C12— C13 


-2.0 (5) 


SI — Nl — C8 — C9 


33.7(5) 


C14— Cll— C12— C13 


176.3 (3) 


SI — Nl — C8 — C13 


-149.7 (3) 


C10— Cll— C14— 03 




-4.6 (5) 


n r 1 ? m. ca 

v. i — y^z. — i_o — v^^+ 


— 1 70 ^ (A\ 
1 /y.J \H) 


C10— Cll— C14— 04 






C7— C2— C3— C4 


-1.1(6) 


C12— Cll— C14— 03 




177.1 (4) 


CI— C2— C7— C6 


-179.4(4) 


C12— Cll— C14— 04 




-5.2 (5) 


C3— C2— C7— C6 


2.2 (6) 


Cll— CI 2— CI 3— C8 




-0.6 (5) 


C2— C3— C4— C5 


-0.5 (6) 


04— C 1 5— C 1 6 A— C 1 7A 


98.0(13) 


C3— C4— C5— SI 


-178.3 (3) 


CI 5— C16A— C17A— < 


C18A 


169.1 (13) 


Hydrogen-bond geometry (A, °) 










Cgl is the centroid of the C2-C7 benzene ring. 








D—R-A 


D — H R-A 


D-A 


D— H-v4 


Nl— Hl-03' 


0.86 


2.11 


2.868 (4) 


146 


C4— H4-02 


0.93 


2.53 


2.908 (4) 


105 


C9— H9-02 


0.93 


2.36 


3.015 (4) 


127 


CIO— H10-O1" 


0.93 


2.53 


3.453 (4) 


173 


CI — HIC— Cgl™ 


0.96 


2.76 


3.639 (6) 


153 



Symmetry codes: (i) x,y-l, z; (ii) x, y+ 1 , z; (iii) -x, -y, -z+ 1 . 



/\cta Cryst. (2012). E68, o1541 



sup-8 



